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DETAILED ACTION 

Election/Restrictions 

This application contains claims directed to the following patentably distinct 
species: 

Species I, drawn to a diaphragm, an actuator for displacing the diaphragm, a 
cavity filled with a liquid, a nozzle communicated by the cavity, a driving circuit, a 
residual vibration detecting means, a pulse generating means, computation means, time 
measuring means, head failure judging means, and switching means (for example, as 
presently disclosed in claims land 3-49); and 

Species II, drawn to a diaphragm, an actuator which changes the internal 
pressure of the cavity to eject a liquid in the form of droplets through a nozzle, a driving 
circuit, a residual vibration detecting means, a pulse generating means, computation 
means, time measuring means, head failure judging means, and switching means (for 
example, as presently disclosed in claims 2, 53-55, and 57-60; and 

Species III, drawn to a detecting a residual vibration of a diaphragm displaced by 
an actuator in a droplet ejection head after carrying out a droplet ejection operation, 
generating reference pulses, carrying out the operation for the number of reference 
pulses on the basis of the residual vibration of the diaphragm, measuring the lapsed 
time, and judging head failure means (for example, as presently disclosed in claims 50 
and 52); and 
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Species IV, drawn to detecting a residual vibration of an electromotive voltage 
generated from an actuator in a droplet ejection head after carrying out a drop 
generation operation by the driving circuit, generating reference pulses, carrying out an 
operation for the number of reference pulses, measuring a lapsed time since the 
actuator has been driven by the driving circuit, and judging a head failure means (for 
example, as presently disclosed in claims 51 and 61) 

The species are independent or distinct because each species holds unique 
limitations that lead to a burdensome search. 

If applicant elects Species I for examination, there is a need to further restrict 
between claims 1 and 3-49. 

The application contains claims directed to the following patentably distinct sub- 
species of the claimed invention: 

1 . Sub-species la, drawn to the predetermined time period is a time period until the 
residual vibration is generated after driving the actuator (for example, as presently 
disclosed in claim 8). 

Sub-species lb, drawn to the predetermined time period is a time period 
corresponding to a first half cycle of the residual vibration (for example, as presently 
disclosed in claim 9). 

Sub-species 1c, drawn to the predetermined time period is a time period 
corresponding to a first one cycle of the residual vibration (for example, as presently 
disclosed, in claim 10). 
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2. Sub-species 2a, drawn to the head failure judging means judging the present or 
absence of the head failure in the droplet ejection heads and cause thereof on the basis 
of the computation result by the computation means and lapsed time (for example, as 
presently disclosed in claim 11). 

Sub-species 2b, drawn to head failure judging means judging a cause of the 
head failure on the basis of the count value held by the holding means and the lapsed 
time (for example, as presently disclosed in claim 12). 

3. Sub-species 3a, drawn to a head failure judging means judging that too much 
paper dust is adhering to the vicinity of the outlet of the nozzle when the count value is 
smaller than a third count threshold and the lapsed time is smaller than a first time 
threshold (for example, as presently disclosed in claim 15). 

Sub-species 3b, drawn to a head failure judging means judging that little paper . 
dust is adhering to the vicinity of the outlet of the nozzle when the count value is in the 
range between a second count threshold and a third count threshold and the lapsed 
time is smaller than a first time threshold (for example, as presently disclosed in claim 
16). 

Sub-species 3c, drawn to a head failure judging means judging head failure does 
not occur when the count value is in the range between a first count threshold and a 
second count threshold and the lapsed time is smaller than a first time threshold (for 
example, as presently disclosed in claim 17). 
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Sub-species 3d, drawn to a head failure judging means judging that too much 
paper dust is adhering to the vicinity of the outlet of the nozzle when the count value is 
smaller than a third count threshold and the lapsed time is in a range between a first 
time threshold and a second time threshold (for example, as presently disclosed in 
claim 18). 

Sub-species 3e, drawn to a head failure judging means judging that the liquid in 
the vicinity of the nozzle has thickened due to drying as a cause of head failure when 
the held count value is in the range between a second count threshold and a third 
count threshold and the lapsed time is in the range between the first and second time 
thresholds (for example, as presently disclosed in claim 19). 

Sub-species 3f, drawn to a head failure judging means that judges that head 
failure does not occur in the case when the count value is between the first and second 
count thresholds and the lapsed time is in the range between the first and second time 
thresholds (for example, as presently disclosed in claim 20). 

Sub-species 3g, drawn to a head failure judging means that judges that the liquid 
in the vicinity of the nozzle has thickened due to drying as a cause of head failure when 
the held count value is smaller than a third count threshold and the lapsed time is larger 
than the second time threshold (for example, as presently disclosed in claim 21). 

Sub-species 3h, drawn to a head failure judging means judging that little paper 
dust is adhering to the vicinity of the outlet of the nozzle when the count value is in a 
range between a second count threshold and a third count threshold and the lapsed 
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time is larger than a second time threshold (for example, as presently disclosed in claim 
22). 

Sub-species 3i, drawn to a head failure judging means that judges that head 
failure does not occur in the case when the count value is between the first and second 
count thresholds and the lapsed time larger than a second time threshold (for example, 
as presently disclosed in claim 23). 

4. Sub-species 4a, drawn to a recovery means carrying out the flushing process or 
the pump-suction process in the case where the head failure is the little thickening of 
liquid due to drying (for example, as presently disclosed in claim 26). 

Sub-species 4b, drawn to recovery means carrying out the pump-suction process 
in the case where it is judged that the cause of the head failure is considerable 
thickening of the liquid due to drying (for example, as presently disclosed in claim 27). 

Sub-species 4c, drawn to recovery means changing the number of ejections in 
the flushing process or a suction time of the pump in the pump-suction process 
according to the degree of thickening of the liquid due to drying and carries out the 
flushing process so the pump-suction process in the case where it is judged that the 
cause of the head failure is the thickening of the liquid (for example, as presently 
disclosed in claim 28). 

Sub-species 4d, drawn to the recovery means carrying out the wiping process in 
the case where it is judged that the cause of the head failure is the adhesion of paper 
dust (for example, as presently disclosed in claim 29). 
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Sub-species 4e, drawn to the recovery means changing the number of wiping 
operations in the wiping process according to the degree of the adhesion of paper dust 
and carrying out the wiping process, in the case where it is judged that the cause of the 
head failure is the adhesion of paper dust (for example, as presently disclosed in claim 
30). 

Sub-species 4f, drawn to the recovery means changing the number of wiping 
operations in the wiping process according to the degree of the ejection operations in 
the flushing process in response to the lapsed time and carries out the flushing process 
in the case where it is judged that the cause of the head failure is the little thickening of 
the liquid due to drying when the flushing process is to be carried out (for example, as 
presently disclosed in claim 31). 

Sub-species 4g, drawn to the recovery means carrying out the pump-suction 
process in the case where the cause of the head failure is the intrusion of air bubbles 
(for example, as presently disclosed in claim 32). 

Sub-species 4h, drawn to recovery means changing a suction time of the pump 
in the pump-suction process according to the computation result and carries out the 
pump-suction process in the case where it is judged that the cause of the head failure is 
the intrusion of the air bubbles (for example, as presently disclosed in claim 33). 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for 
prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, none are generic. 
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Applicant is advised that a reply to this requirement must include an identification 
of the species that is elected consonant with this requirement, and . a listing of all claims 
readable thereon, including any claims subsequently added. An argument that a claim 
is allowable or that all claims are generic is considered nonresponsive unless 
accompanied by an election. 

Upon the allowance of a generic claim, applicant.will be entitled to consideration 
of claims to additional species which depend from or otherwise require all the limitations 
of an allowable generic claim as provided by 37 CFR 1 ,141 . If claims are added after 
the election, applicant must indicate which are readable upon the elected species. 
MPEP § 809.02(a). 

Applicant is advised that the reply to this requirement to be complete must 
include (i) an election of a species or invention to be examined even though the 
requirement be traversed (37 CFR 1 .143) and (ii) identification of the claims 
encompassing the elected invention. 

The election of an invention or species may be made with or without traverse. To 
reserve a right to petition, the election must be made with traverse. If the reply does not 
distinctly and specifically point out supposed errors in the restriction requirement, the 
election shall be treated as an election without traverse. 

Should applicant traverse on the ground that the inventions or species are not 
patentably distinct, applicant should submit evidence or identify such evidence now of 
record showing the inventions or species to be obvious variants or clearly admit on the 
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record that this is the case. In either instance, if the examiner finds one of the inventions 
unpatentable over the prior art, the evidence or admission may be used in a rejection 
under 35 U.S.C. 103(a) of the other invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Laura E. Martin whose telephone number is (571) 272- 
2160. The examiner can normally be reached on Monday - Friday, 7:00 - 3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen D. Meier can be reached on (571) 272-2149. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Laura E. Martin 



DANISH S. SHAH 
PRIMARY EXAMINER 




